Effect of recombinant bovine somatotropin on leukocyte mRNA expression for genes related to cell energy metabolism, cytokine production, phagocytosis, oxidative burst, and adaptive immunity.
Objectives of the current experiment were to evaluate the effects of treatment of periparturient dairy cows with recombinant bovine somatotropin (rbST) on mRNA expression in peripheral leukocytes for genes related to the somatotropic axis, cell energy metabolism, and innate and adaptive immune responses. Cows were enrolled in the experiment at 253 ± 3 d of gestation and assigned to an untreated control group (n = 98) or to receive 125 mg of rbST weekly from -21 to 21 d relative to calving (rbST125; n = 98). Data from a subsample of cows (control = 16, rbST125 = 16) are reported herein. Hemogram and polymorphonuclear leukocyte (PMNL) phagocytosis, oxidative burst, and expression of adhesion molecules were determined weekly, from -28 ± 3 to 24 ± 3 d relative to calving. Cows were vaccinated with ovalbumin at -21 ± 3, -7 ± 3, and 7 ± 3 d relative to calving. Serum IgG anti-ovalbumin and haptoglobin optical densities were determined weekly, from -28 ± 3 to 24 ± 3 d relative to calving. Leukocytes were isolated from whole blood on d -21 ± 3, -7 ± 3, and 7 ± 3 relative to calving to determine leukocyte mRNA expression for 66 genes. Cows in the rbST125 treatment had greater concentration of granulocytes 1 wk prepartum (control = 3.7 ± 0.4 vs. rbST125 = 4.6 ± 0.4 × 109 cells/L). Expression of CD18 by PMNL during the prepartum (control = 3,262 ± 280 vs. rbST125 = 3,926 ± 260 geometric mean fluorescence intensity) and percentage of PMNL positive for phagocytosis and oxidative burst 1 wk postpartum (control = 59.2 ± 2.8 vs. rbST125 = 67.6 ± 3.1%) were increased in rbST125 cows. Postpartum IgG anti-ovalbumin optical density was higher in rbST125 cows than control cows (control = 1.5 ± 0.1 vs. rbST125 = 1.9 ± 0.1 optical density). On d -7 relative to calving, leukocyte mRNA expression of IGF1R and JAK1 tended to be downregulated and expression of DEFB3 tended to be upregulated by rbST treatment. Expression of mRNA for STAT1, RELA, and NOD2 tended to be upregulated, expression of RAC2 was downregulated, and expression of JAK3, BLK, and TNFα tended to be downregulated on d 7 relative to calving by rbST treatment. Effects of treatment of periparturient cows with 125 mg of rbST on leukocyte gene expression were minute; thus, additional experiments are necessary to elucidate how rbST-induced increases in growth hormone and insulin-like growth factor-1 concentrations may modulate the immune response of periparturient cows.